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[it#JS2 ] ^y a>«Rt:ai*»*-r*aaii: . 
fettissritff lt , mmcnig&z mm i cD*e«&? 

&§T4xai, 

CVDaSrfflv^HiflBv'J3yS«±t s 

sv«2<o«iMitJMiL , c. «rK»*>w»fc«ft*i 

St, 

friemiat/^2ioi£is^^x-y^y^LT. msmm 
£8g$-ti:4xai:, 

tzm ix , mm*mimm®*>hiMb , 

[000 1] 
[0002] 

-*"4 «fc 3 KW olf . 1 * •/ T±C«Mf -ft LT#J* L 

as i ) mmztix^b. zwtz 
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2 

ft, aHB^ottiai. LSi#*cottggfc^<^ 

[0003] LSI #«KOtte8|6]±(i, JMg££i§K>4 
i i: fc J: 0 ISST* 4 . ftft 4 fc.W*F#«S 

«= i 4 mttmmmmfriziim#n.ix * 

[0004] *£T. ffi|l&*?4Mtl!(tt*#J&tSfc 
10 ft£. LOCOSj£«0K^Sr^T^<^*a*^ 
£ftv>4#, Ztlh^X iitmfi-Xttlft&bmftL 

4. HI Ui. £<0*£lcJ: 'JMJWri^Mil 
t*f4*tt*S/ U 3 y»£9 1 wBfBiHT**. £*i 

m^xmzm^mmi-hk. a-r , ?*b y v^?7 

20 «* * J: 3 tfflR^iBt: ^ U 3 >®ftM 9 3 t«3BW 
ffl if vcwm&mn i/ 'J 3 >«^tK 9 3 * x -y f - y 

[0005] hd*>, v-y 3 vrntm 3 «isbu6*36** 

>m9 uzxmtftkthk^ommm-otz. mzm 
m<nw&iki'Vzi>mg.9 1 cjs^j^S* L*in>-> 
30 few, a^^{i?isa!<7)#is B a B >' y 3 >m 9 1 1 

eiWmkKc&<r)XWiskt&&mWh&. ttz. IfcMz® 

nmmm. t u 3 y*^9 1 osiwaiffist t 

[ 0 0 0 6 ] EP*>, ^y 3yiMfclH9 3WS4B3S^t 

y«g 9 1 tc** . mmmffs. 1 4 . 

40 [0007] z<7)£ 0 %j&tim&&<nm^z£&izj]% 

/h« ^(J ifjaWB***** < &4 v ^ #tt& J$-? X n 
4. HI 214. Clc0ik5:^LTV^4S i/NffifigJtt 
fiTO^fc«*^^-t«FltaT'i54. ^Bfrti/'J 
3>«fl«i: LTHRWT-$>4S i/N««Jt**3/4 

#*fc*Si>ttlWtfj (?lo5S0iE^l) * 5 4t4Ck** 
50 ^4. 
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[0008] UrtfoT. Miayfcflaifcl/CSis 

n 4 mzm^ma;. mmmnmwzxmfiizx 

[0009] ZCOmcimii. 01 2frh J frto*h£o 

mzm%mftmuj}m&?*%< &4 t^mz 
■%wn&tf$Lth. mint. zoztzmx^&N/ 
sifflB^t(o. 6, i. o) bwm&tnmm^ 
-tmmz-foh. bp*.. i/vaymimv2mmmz- 
mmtx.t.zm^^^y^izmm^maL. y>jn> 
mmcoN/s i mmtwmwzx&mmcomsim&z 
m*.x'&t>titz&m\z&&. i«0*^N/s iffiit 

&Tix^z>zt trz, /y3yi«a, 
~> ] )~3 ymm^zitKx. m£k'>v a ya«9 i 
x . y ^- y rsifw* $ < . mm&*-tt<vim&t tx 

[00 10] 

mm&tnmx'ii. mm&x-mcotmmtLx^va 
ymtmm^x^tz<r)X\ mmmzi^u ay®m 

mzfojj #m § m &xm&£. 1 4 1 1 ^ wmvh -> tz . 

ttz. i/VaywmefcbWz^oywmzm^ 

fzmsizit . en izmmtz, mzxmm.i m± x § 
htiK mftmm*M&T^ht\^mztc%mifi<$ii 

tz. 

[ooii] ±mWimix^ixrzt 

[00 12] 

frtzztizht. 

[00 1 3] IP*>, ±E0)BW*3iJjW*fc*>fc. *^ 

^¥**3£i»i. isvaym&izBf&ztitzmt, a 

Wi/'J ?y<?>}tmim§Sm 1 O'hS 

[ o o 1 4 ] tfz. *mto¥&mm*M&iffit* 
v-'j n ymuzffiZBfctzxnt . cvDmzm^x 
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t, cvDmm^xmiii'V? ymm±.iz. ms&v 
+e,w>4 ^y zynmtmm i <ot&«Bf?o**u 

4IS4:, M2»iai«l2<0«IMItXvf-y^L 

10 **!Hfct*t*Ci:tWRk't4. 

[ 0 0 1 5 ] *fc» #&HJ^ffi^^fr§£tOf!£^ 

imt ^mti-immmmbxmm^mibh 

&mz&Mm£mtxmt , Mia*&iliM£x * ?■ L 
4 £ t fcftSt t t4 . ifc . *«W^Dfl!K0i| i »#«ao 

®nmzmm2ntthm%mv±(r>m 

Tc^t as? t sr±jt^ t -r zummz . mmnimiz 

hi/va ycnmz. < tch i o iztm u mm 
£ mmmmxm.ib&Tmt , mfaisfiJiSrx-y^y^ 

[0016] 

30 ^ya^H*^*V«l<0«IBIlTa«>ia*i*i 

y<oitm&±z ^tmB<mtf{&TTnt>\ 
m i <otmmxmiht>ti%i)^tzm<oftmt, ^y 

3>wJt$^/h§(,\ «i^#tt*^« :: 2rm20 

[ o o 1 7 ] &n. xmin^mmiwnmmifmx 

It, CVDtgtffl^TJdl. S2*)ltti»OjaR£fP8r 
Ofc«>, ^(c. }S<OrtSffiSr0*^h§V^lOlS» 

m®*i&m.nm^n2<Dmij§?mz>& z t 
50 [ o o 1 8 ] ttz. *mcm<o^mm<owM.ir& 



04/19/2004, EAST Version: 1.4.1 



(4 

5 

* y& AS /'J3 yail^^^Jgfc&J^ Srff 

whs y a vmmx-mzwh. w/mmi'V 3 > 
[0019]**. *mfr>m*mt¥$mcmkiim 

■i«ta<ifc*i<» »*^ya>muraw>*£ 20 

[0020] 

6. H Hi. 1 »j»flWc*fc**F4HilH 

[002 1] i-f, 01(a) (z^-J: 5 K, ±Bf# 
( 1 0 0 ) . Jtffifiu&*4 . 5~6ficmgJgOpS<50m 
teas' U 3 yfflE 1 £#JSL. iomte&y y 3 y gffi 

1 oa^Kais t sts^ffla^tBBpe* 4 0 . 3 # m 

7 * h y y 7 4 4 if SrfiJJB t . & 30 

Vve^c9#^f B ^y;7y£«l£9 0 0 0 C. Jgg?10% 
tM?l^#B^*T1?&IMkLT. £tt£If{d*3 2 5 
nmc^vynviHbl^^jfc-rs. d^v-yny^b 

*te a B B yy3yfflgi fcLPCVD§HK:iDESLfc«. 

)SmS£7 8 0°C, tfJREjO. 3Torr, V9mV 
^5Vgai200 cc/#, T^-TSSftl 5cc/ 40 
#0*frT\ N/Si«tO. 8T\ §y?5 0nm<O 

micowa >mm 3 * y 3 >w\m 2 ± iztmt 
h. '^x'ry^~Tffi^M^mm^z2 0 0 c c/# 
ttiiJo$^ 0*0. i^on^y&tfryt-r 

trtft 2 0 0 c c LT. N / S i iffijSJttf* 
1. OJiLh, JW**«3 0 0nmO»2.^>!/y3>'a^tJB 

[0022] <»C0 1(b) (c^-T J: ? fc s $^s$a 

4$mmmzm^xm;Lx. iKmrnnaxmi, 50 
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»2 <os^ y a ya« 3 , a mt. ftae . #tt7y 
«-">A»«*fflv^TfflS»liI±Oi/y ay|WUl2* 
M*U a^HHtSJftWSMW-* . 
[0023] *j8ft0!Tii. S^rtSlS^N/S i jgj£ 

it (o. s)tf>bz^>V3ym-im3xmmziix^ 

5„ N/S ittRtt*»^8V^U avSftKli. HI 2 
<0SMf*»6$h&»* J a fc, jSBWf^/hSv^-c^y n 
3 OfKMJE^] Cioti/'Jn y mffi. 1 {I^Ffe&s 

fc . y 3 vaMkR 3 t®6 ^.ti^*^ fcaiowatt . 
n/s i sidut ( i . oull) *»**v^y 3ya-fug? 

ya^SMbiUis 01 3«8K8*»<b4W»ij:at:, ffitft 

Wfe&w y 3 yg-ft^ 3 rawwyjo^ji^ 
y 3 yg{fc)g4 tmM^*, x y 3 yg^^f* 

y 3 y si^ us 2 (Dimmtm^ < x t ^ffl±{±p a in 

[ o o 2 4 ] *>< bx&mmiz Mi , n/s i a« 
tt* t /hsv^ya>'aft«3i:N/s i«uub&f*«» 
v y 3 >afl«4 fc <mwm<r> * y 3 yafturai* 

s. 02. 03 li, *m^2<nmmz&&>h*ft 

[0025] tr. 02 (a) IC^I-iotC, 
( 1 0 0 ) X\ JtffifitaM . 5-6flcmgS^)pl(7) 
JMSft^yayMRl lfcfflKU i^WSft^Uay 
S«11$:800'C, <gK10% &-t-t?Ksg#H^*T 
JM«fl:LT»R^BfcWS 1 6 nm^y ayHftRl 
2*»lR-ft. *^TLPCVD«ilifflV%-CWS2 0 
Onm^lHSA^yayJil 3*^ya>«^till 2± 
KtMILfctt. i^ttfli^yaym 3±tW$ 1 0 

0 0 nm(7)^yl<?)7 1 hl/y'X N 1 4 JtW. 
[0026] &K02 ( b ) iZJF-tkok. 7* h 'J V 

>K13. ^yayiHfclll2, JMSSv-'^yggci 

1 SrHB^x -y ^y ^ LT . x y 3 yg®. 1 1 

[0027] &K02 ( c ) IZfpi-ii 0 1, aR^jf £ 
Wvt7*M^-*l- 14tttifUfca. 9 5 0*CWa 
*#H«+t-T--;W5-fi : ^V\ «Vvt9 0 0X:, 
1 0%**t»Ka»H«+-C«3 3 5 nmCO^y ayg? 
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LPCVDgS£ffll\ N/SiJt#0. 
*ilOO0nm«i/'j3 yg« 1 6 £ IT 

[0028] ( a ) fcifrf J: P fc, ACTS 1 

5 0 kV, H-XIlXlO'«/cm' *>*frriHIW 

T-->u9mzm-t t u^mmt l x tmm^an 10 

itsawiarr, 4 cj-^«ao t 

( 9 50-c) tfMzttfzi/vziymmtf. 2 

&*. ftHaJiK-XitfO/cm* <4:*V& 
A&U , ft^b(SK-Xfi*>'5Xl0i8/cm2 N ft 20 
&c (i K-X»# lxlO'Vcm' 0*£-OftttllliK 

s. 

[0029] &fcH3 ( b ) t^-tJ; o y 
3 yJK i 3 £x h y sticJBv vr ^ 'J 3 y Sfl^fcK 1 7 

*«*8»*-& i ttJ: ama**^ y 3 viwt 
mui 17, ^y 3 ysnti 1 5 l s mm*? 
mziy y 3 y»ftgftis 1 7 *#t . ftftc . l p c v 

DgMS:ffl^-CJ¥S2 0 0nmO^ B B B ^y3>'Kl8 30 
*£W=tfl*U:ft, ^tofts' y 3 yjg 1 3 , 18 £a' 

[0030] filtatAyfeStSt J:#UT . if«T!3<2N/ 
S iJt (0. 88K) *frhSv^y ayStftJRl 6 Til 

±»HM*tt«o*^ v y 3 ymwrn 1 7 t-aw^^ 
tu*?>t\ mmk*w>m.m>mt Lznmm 

vwtmm 1 7 (n^mifiy y 3 ^inur 1 2 cons j: 

0K< JfMSitT ^h<KZ\ x'j 3 1/lHtgftJBt 1 7 co 

mst v y 3 vimur 1 2n$mb t>m tiKzwfati 

[0031] 05 (a) IZvk-fXolZ. 
( 1 0 0 ) T\ JtffiSi* { 4 . 5~6ficmgJK<DpSO 
#|gfi 2/ y 3 ya« 2 1 ££ISU Z. eoWtS As^ 'J^y 50 
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££2 1*9 5 0°C, «K1 0X££trWR8H$W>? 

mit Lzmmmizmz 2 5 n m^x y 3 y»ftR2 
2mm-h. jxv^LPcvDjasfflv^T^yay 

BHfcffit 2 2 2 0 0 n m?) x y 3 ySHtJg2 3 £ 

HHtLfcft, ;<0>'y3yKfl«23±lcJPS1000 
nm<0jtf;''S^:7*hl^Xb2 4£M : fijU 
* h y V -f fcflHrVC 7*b V-JX V 2 4 fc/t*- 
SRT4MBB«(Z)7 h WJX h 2 4 $r^*1" 

[00 32] mzm5 (b) t^-tiot. 

^fciO. 5/'J3>«MUR2 3. 22. HISA^yay 

*. <JCV^TaiK ! Sr^ffl^"C7*M^yxh24tl!feS 

22,23 arm**-*-* . a^TJMSfts/ y 3 >m.2 1 

Sr9 0 0'C, iSiglO^^Sr^tfKSSH^-e^kL 
T^R^ffi&KfaNOrtSffltdlS 3 5 n mCO v y 3VH 
ftM2 5&#JftLfc!fc. LPCVD^ttSrffl^TN/S 
ilt* 5 0. 8SJBtC, 1 0 0 n m«y 'J 3 yg-fk 

[0033] <WC05 (c) fc^-fJ:5tC. 1P$400 
nmWyl07 1 h^^'X h 2 7 ?r«L^, 7=r 

b y y ^ 7 &m*x ? * b v ax h 2 7 2rv^-^ 

y?L, m<?)±.8W>*l l Z7*bl'iSX\-2 7&mt. Z 
CDbZ. 7*bl'> ! Xb27<7)±Wb>' , J3>3Hm2 
6 ff)±Mt Tfflt* S . aw 1 0 0 

kV, K-Xfil X 1 0is/cm2 CO&ftTftmJ 
Zi/VaymttM2 6l l Z'<itymA-?&. Zcr>4j->& 

Ao^a, ««mffl±<o»#-f^yj&m$^^y3 
[0034] mzms ( c ) t^-rj: 5 x.»/i-yr 

v - h «7)ffiv ^ y 3 y g-fb^ 2 6 £X y y Y y ^ 
tffl^Ts 7^M/> ; Xh2 7St>'X'yf->'^^-N<7) 
H^'j3>'Wfc«2 6a«:Hi*r*. »±SE 
«0vy3yfKfcJS2 6tc, igS^^ySraAL 

'j^ymitmm2 8^m^.ixm^mmmi}^f 
h . tLhss^fc^itic ifitf . y aymitm 6 g# 

#X.*,+V7X V -yA-fc LtilK cot's Mt^rx-y^y 

[ 0 0 3 5 3 tit. ®<»m\m/S i ( 0 . 

8gg) yy3ygft^2 6Tffiy>A>^TV^I>cot\ J£ 
MS#^JSE7J J: -5 X is y 3 ys« 2 l tT* 

ii*a»tt»*v^y 3 yB$-(bS<tM2 srart^-cv^ 
Bjso»4 commmiz®fr&m^mmmB!&m&z* 
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tip 

[0036] tr . 06(a) fcjjVt J: p fc, 

( 1 0 0 ) X\ JtfiSl* 4 4 . 5-6 ft c mgJgC9pg!<7) 

ffiK 3 1 £ 9 5 0 °C, 1 0 %£#tf ®%%$m<PX' 

mmt ixmizwizm s 2 5nmwH3 ymtm 3 

2£1^£„ &Wt'L PC VDgBfrMUTy 'J 3y 
SHtH 3 2±fcJf S 2 0 0 n mcoy U 3 ySHL$3 3 * 
JtStLfcSL i<O^yay»ftJi3 3±(cWSl0O0 
nmc7)^'S07^M^^'X>3 4S:MfljL, ^HT7 

->ru m?#mmcoy * v wjx v 3 4 *i»*f 

[0037] &£06 (b) K^-f^K, »ofc7* 
h V VX V 3 4 £ -7* 7 fcrffl v tfcM^rtt H 7 -f x . y f-y 
^(cj; 0 , y y a y|£«!3 3,32. ipsA^y 3 y 
msL3 1 £n&x 7 f- L-ca«^ffl(cBan<@ 0 . 3 

ryt-^sa+T^y 3 >mcSk3 32ttf*sV 3 y 

Kfl«2 2»2 0nmaiiS-e-4. 

jtT#S. &Vvt»Ij£fc'£Jfil>T7*bl/y'Xh34 
*H»*Lfcft. JMSA^UayffiES 1£9 0 0*0, <g 

m o%z£mmmm&*ximitLxi'V3ym 

>*HfcK3 5*JBJ*M-6. JjCWLPCVDSBISrJfl 
V\ ^HaS*i7 8 0-C, JSME*#0. 3Tor r, 
BMX(0y7n^y7y«iia)!l s 2 0 0 c c/*, T 

y^-rmmff 2 0 c c /#> 0 , 

Jp§6 0 0nm«yy3yg-ftJi3 6£lf»-f&. i<0 
(±, N/S iSfflffclttfO. 8coie*HfrDi^yy3yg 

a«3 6 a#»«s*i*. -ewar^flWfctt, 

/m)#2. ovitzvx'+mTyiz-Tmi&zti 
•r, n/s ifflisjttfo. 5mmcoimt><D^o^ym 

[00 38] MC. 06 (c) teifrfj:?^ 
yS«l3 3 ZX h vJVzmw s/U 3>«ftJl3 6 a 

3 yKfl«3 3atf£*ifc J: -?Tg;bftl>g|5#oy 'J 3 

ymtm 3 2 LtamHWWftwaw-* . 
[0039] j2Lha^yt*atc arnwos' y 3 

^WKK3 6 btf>rtlB«j#/JvSv WC. #*iE;>J** 



mzizmwrnmrmitx-zz. *fc, «±«fc 

JHfiWKOJtV^ 'J 3 >«fcl3 6 ajWBjSSflTH* 
[ 0 0 4 0 ] 07«3 . *^HBcoSg 5 ?>ggltft£ffi*>*S 

xzm^xzsvaymimz&!&itzzbizh&. bp 

[004 1 ] 07 (a) (C^-tidtC, ^4(011 

y n y|WtBl4 2,43 £ffMU:f&. 
0. 3^m, g&pi. 5;umt\ S^^ffltSK^ 

[0042] &K07 ( b ) t^-f J: 3 4W*ftr 

y t - ^j^mmim ^x y y ^y^«4 3 wwr 

^U3>'Bflai4 2*2 0nm«ir«KiS-e:6. &H 

•C"*ts^yy3y*«4i£9oo'c, wkiox^ 

fc3HR*fflatA?(|<?5rtMffi(£ffS 1 5 nmcoyy 3yg? 
<t«4 4*JMW*. LPCVDSI11ifflV\ 
Jj^S^'7 8 0'C, jRHE**t0. 3Torr, 

^xcoy^n^y^y^aM*^ 0 0 c c/^ ( ryt 
-r<oaa*«2 0 c c /*, -iwfczB*tf>asb&«5 c 

c/^fcV^^fefrT', ^ffifcif^60 0 nmcoyy3y 

*ffi*>4»^S0. 5jum««J:»)±««W»=«. 
ttfcWlfci'y 3>KfcMfcK4 5 a*q»SSil. - 

S iffliSJt^O. 5SITC. BBIte^^fcViffiJEfj 

oy y 3yi!{ta«4 5 b*<BBg$ii.?». 

[0043] ftSMC. 07 (c) {C5rr«J:3tC, ^'J3 

y|WkB84 3 h -y a-civ vc y y 3 yg^(i4 5 £ 
wiBfatfcas ^bry ; &x'>A}§^£ffi^-cyy3 
^iwb«4 3Rx/^rnzx^xmbtiim^>uay 

[00443 i?xm«tzumx'i> atomkm t rhuk, 
40 *Tasoy y 3 y^bS-ftB84 5 b <ojjao6**<^s i ^ 
wc. m&&x'<ofcjj&*$:im-rz>zbt)<x'$^ ms. 
xmizxhm'fmLnwYZffistx'Zz,. $tz. m±m 
fciitt*WM«fc0)fto3'y ayiwtafl«4 5 a*wj« 
snxv^oT. +^^«i#tt^^>^i». 08. 0 

mrnzmi-immmmx'S) h . 

[004 53 08 (a) fc*U:3fc, ±ffl*f 
(10 0), JtJSSl* 5 4 . 5-6 Q c mWg.(Dp%.CD%. 
tSft^'JayaHRSl*. 9 50*0. tfifil 0%^t; 
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, j3>mm5 2ZBlfc?&. &lvC"LPCVDgfi£ 
fflV^TxU3>'K'fbK5 2±tcJf$ lOOnmOx'Jr 

ym.itm5 3, w-zsonmnvvnymmsAim 
mm Lfctt. z^ja ymm s 4 ±tcws i o o 

?iz£ 0 x y 3 y&flJls 4 . i/ y 3 y»fl«5 3 *« 

[ O 0 4 6 ] <Wc9l»£flJV»T 7 * h U v-'X b 5 5 £1$ 

fc®5 4Rvm&m : s > ) 3 >»flai5 2 
jkwchs (b) (c^-ria^, mux, LPCVDg 

[0047] «(CH8 (c) KSti-Jlc, JKrttH? 

4 x 7 f-y/SrJS^T y- U n 5 6 Atf v V 3 y 
Mim 5 3 £vx ? t LT is V 3 5 1 £x >y f-y 

««^ffl^PSP* { 0. 3^m. Oju 

m-c% wmwi<zmg.tt\*ttznLX5° <?>m<wm. 

[0048] mzm9 ( a ) fcSrf J: 3 ^fkry^ 

m^o^ymms 1^90 or. jskio%^s?* 
-rs. *v^LPcvDSiasrfflv\ jftK&ft#68o 

•C. fifcHEfitfO. 6Torr, 2 0 y^5>"8 0 
'7£.frt>KchtfZ.?>ffi.&i) i 5 0 0c c/#, 

flcaawai** 2 0 c c t *s 6 0 

&wm®frt>mzo. 6um£ , o±<mmzii. o 
/s i mmttfto2. omnmnzmiti^jaymt 

K5 8a*qaSSii, -^r, *ftJHT*>««fca. 0/ 

5 i ttj£tt#» 1 . 0 comimiW y'Jn >KftK 5 
8b;WlM$;JlS. 

[0049] H9 ( b ) fcSrf idfc. ^3 

ySftH 5 3 * X h -y^lCffl^T y'J3 >K«5 8 * 

t x y 3 ys-f m 5 3 <dto s- y 3 ymm 5 2*m£ 
i-zztx\ ftmmx-iz ^ y 3 y®« 5 8* 

SBSffS, JlH4HI«*a%ft-r*. 
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